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The Unacceptable Costs
of the Diseases of Poverty
By Richard L. Guerrant, M.D.

majority, seen by the disenfranchised as
good, not bad, for them, can ever control
extremists who now can demonstrably
threaten us all. Developing a global perspec
tive is no longer an optional luxury item, it is

vision for United States, if not
The need
United
for Nations,
a unifying
policy
"compass"
has takenand
on
new urgency since the September 11th and
subsequent events. This NeivsLetter builds
upon a series of concerns growing from the
perspective of an infectious diseases physi
cian-researcher, who has lived and worked in
the Congo, Bangladesh and Brazil.
These recent events demonstrate the
urgency for us to become a global civiliza
tion, unified in the realization that we must
work together to rise above sectarian
hatreds that now more clearly than ever
before threaten civilization itself. The
September 11th and subsequent precedents
poignantly show that only an inclusive

imperative for our survival.
Furthermore, from the perspective of
one who works in infectious diseases and
tropical medicine, I worry that if we think
that immunizations or antibiotics will protect
us any more than the military can, we are
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deluding ourselves. While each may have a
role, I have become increasingly convinced
that the greatest threat to my children's and
grandchildren's future (if not my own) lies in
the growing health threats from the disadvan
taged and disenfranchised.
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Three years ago, I was asked, as president
of the American Society of Tropical Medicine
and Hygiene, to testify before the House
Appropriations and Foreign Affairs Sub
committees about why the hard-earned United
States taxpayers' dollars should be spent on
global health. I focused on three "E's":
• Emerging and resistant infections

Our growing
interdependence
on a shrinking
planet

(including bioterrorism),
• Exploding population without good
health, and
• Erosion of our humanity/leadership if we
turn our backs.

impact of coping with these diseases, five "E's."
In arguably ascending order of importance, these
five "E's" that measure the costs or threats from
the diseases of poverty are:
1. Emerging infections, infections with resistant
microbes to our best antibiotics and bioter
rorism against which even the nuclear threat
may pale when the ease and pervasiveness of
bioterrorism possibilities are considered;
2. Economic costs: The "tax" we all pay in the
increasingly global economy in lost human
productivity to diseases of poverty like early
childhood diarrheal and parasitic infections;
3. Exploding population without good health.

Why Health?
Why should
United health
States foreign
provide policy?
a "compass"
Health, an
for
unassailably universal human value, transcends all
political, geographic and cultural barriers, is
largely attainable with existing resources, and is
arguably an imperative for our survival. To a
greater extent than even economic development
or education (although both are involved), health
can provide the medium as well as the measure of
success.
At the turn of the millennium, ABC News'
Roger Sergei polled some SO physicians with
two questions: 1. What are the 10 most important
medical advances over the last millennium?
2. What do you predict will be the most impor
tant medical advance of the new century? While
answers to the first question—noting the micro
scope, vaccination, anesthesia, genetics, epidemi
ology, "germs," antibiotics, X-rays, circulation,
transplants—are of consequence, the second
question is of far greater importance, because of
what it reveals about our hopes and values.
Perhaps even more important than the
remarkable prospects of genetic engineering and
therapy, a cure for cancer or a vaccine against
AIDS (if possible in light of the increasing appre
ciation of the extraordinary capacity for HIV to
evolve)—as exciting as these are—I predict that
the most important advance of our new century
will be the discovery of the true costs of the
diseases of poverty. For it is only then that we will
bring the necessary resources to bear upon their
alleviation. Our growing interdependence on a
shrinking planet is now reaching the point at
which the health crises of the disadvantaged pose
increasing threats to us all.
These threats can be measured as the three
"E's" noted above, or, adding the Economic costs
of the diseases of poverty and the Environmental

Although his latter writings were different,
our interpretations of the insightful English
economist Sir Thomas Malthus have it seri
ously backwards; it is not bad health, but
good health that controls population over
growth;
4. Environmental impact of battling growing
health disparity, and
5. Erosion of our humanity (or leadership) if we
turn our backs on the growing health threats
of the disadvantaged.
1. Emerging and resistant infections and
bioterrorism
The list of new or newly recognized viral, bacter
ial, fungal and parasitic diseases now exceeds 40
diseases over just the last two decades. These
include truly new and emerging diseases like
AIDS and enterohemorrhagic E. coli (in ham
burgers) that cause bloody diarrhea, as well as
newly recognized infections like Helicobacter
pylori (the bacteria that cause ulcers and stomach
cancer) or Cryptosporidium (that contaminated
the water in Milwaukee) or Cyclospora (that
spread each spring across the United States and
Canada with raspberries from Guatemala).
Whether from concerted efforts to focus atten
tion (like Laurie Garrett's books The Coming
Plague or Betrayal of Trust), or from popular
movies like Dustin Hoffman's Outbreak, there is
the growing realization that we can no longer live
in isolation, and that we share the microbiological
world globally.
Furthermore, increasing resistance of viral,
bacterial, fungal and parasitic pathogens continues
to endanger even our most innovative new anti
microbial drugs. Resistant Staph, TB, HIV and
malaria increasingly threaten a growing majority
of people living in developing areas across the
globe. Furthermore, the malabsorption of anti
microbial drugs by those in greatest need because
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of multiple intestinal infections resulting in suboptimal drug absorption likely further drives the
rapid emergence of resistance among the major
pathogens of poverty like TB, HIV and others.
As a biologist and infectious diseases physi
cian, I am impressed that the microbes evolve far
faster than we (or our new drugs or vaccines), and
serve to further magnify the threats of growing
disparity. Nobel laureate Joshua Lederberg has
said that "No matter how selfish our motives, we
can no longer be indifferent to the needs of oth
ers: the microbe that felled one child in a distant
continent yesterday can reach yours today and
seed a global pandemic tomorrow."
Alexander Solzhenitsyn, in his Nobel Prize
acceptance speech, noted that "what seems to us
more important, more painful or more unen
durable is not what really is more important, more
painful or more unendurable, but merely that
which is closer to home. Everything distant,
which for all its important moans and muffled
cries, its ruined lives and millions of victims, that
does not threaten to come rolling up to our
threshold today we consider endurable and of tol
erable dimensions."
The message now is that "everything dis
tant" does threaten to come rolling up to our
threshold today. One of the intriguing examples
are raspberries that every spring since 1995 have
brought Guatemalan Cyclospora parasites to the
most affluent across the US and Canada. Our
food supply is irretrievably global. Our industrial
ized food supply also carries the remarkable
capacity to disseminate the fecal flora (including
the dangerous, untreatable hemorrhagic E. coli)
of several hundred cows in rare hamburger across
multiple states and even countries. Add to this the
Cryptosporidium parasites that are completely
resistant to chlorination, and thus caused a severe
diarrheal illness in over 400,000 people in
Milwaukee, and many deaths in patients with
AIDS, and we realize the extent to which our
water as well is not safe from microbial "outside
invaders."
Finally, the threat of bioterrorism and its
ease make the nuclear threat potentially pale by
comparison. The documented stockpiles of
pathogens and the suspected molecular cloning of
smallpox virus chill the imagination with the
potential devastation that a disenfranchised per
son whose children are starving or who feels he
has nothing to lose could visit upon the most
affluent or influential. Among our goals must be
the assurance that everyone has something
(instead of nothing) to lose and that seats of power
are widely seen as good, not bad for the vast,
inclusive majority of people who share the planet.

2. Economic costs
The "tax" we all pay in the increasingly "global"
economy in lost human productivity to diseases of
poverty like early childhood diarrheal and para
sitic infections is staggering.
All conditions affecting health as well as
interventions that prevent or reverse the adverse
effects of these conditions are measured in
economic as well as human terms. These include,
in addition to the causes of death and the years of
potential life lost (YPLL) due to premature
mortality, the morbidity costs (or years lost to
disability, YLD) from conditions that impair the
ability of individuals to reach their full human and
economic potential or productivity. As causes of
premature mortality are brought under control
worldwide, the morbidity costs are becoming
increasingly recognized and their quantification is
increasingly important. Thus, in addition to
diseases or conditions like meningitis, AIDS or
automobile accidents that are often fatal at young
ages, and thus responsible for disproportionately
greater years of life lost, we must also weigh the
burden of chronic diseases, like arthritis or depres
sion, that disable often much more than they kill.
Both the years of potential life lost and the
years lost to disability are included in the
"Disability Adjusted Life Years" that are being
used to assess the burdens of all diseases or
conditions that threaten healthy life worldwide, as
well as the 'cost effectiveness" of interventions
designed for their amelioration. Both mortality
and morbidity pose profound economic costs,
whether a young, productive working parent dies
with AIDS or violence, or whether a child with
repeated bouts of diarrhea, parasitic infection or
malnutrition fails to develop normally to meet his
or her full human and economic potential.
Example: The untold costs of early childhood
diarrhea: Perhaps one of the greatest of all over-
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looked costs of the diseases of poverty is the

Early childhood
illnesses have a
lasting impact

increasingly recognized, long-term developmen
tal impact of early childhood illnesses that are so
common in developing areas.
For example, we are now learning that
the four to eight dehydrating, malnourishing
illnesses that often occur each year in the critical,
formative first two years of life have profound,
lasting consequences for impaired fitness,
growth, cognitive development and school
performance several years later. The fitness
deficits alone that are associated with the average
diarrhea burdens in the first two years of life in
our studies in Northeast Brazil are comparable to
a 17 percent loss in work productivity in
Zimbabwe sugar cane workers; that is, a tax that
we all will pay on the impaired work productiv
ity in the global economy because we permit
these largely preventable illnesses to continue
unabated.
Furthermore, these early childhood diar
rheal illnesses and intestinal parasitic infections in
the first two years of life independently and
additively associate with substantial long-term
linear growth shortfalls that continue beyond six
years of age (totaling an average of 3 inches
growth shortfall at 7 years old). We also find sig
nificant associations of early childhood diarrhea
with long-term cognitive deficits (by standard
"Test of Nonverbal Intelligence") even when
controlling for maternal education, breast feeding
duration and early intestinal worm infections.
And these effects are seen in a "best case" scenario
in which we have documented marked improve
ments over the several years in which we have
been studying this population, effects that we
have subsequently not found in other nearby
shantytown communities that had not been
under such intensive surveillance.
Finally, we are now finding that these cor
relations of early childhood diarrhea are also
extending to school performance, with signifi
cant associations of diarrhea in the first two years
of life with delayed age at starting school and age
for grade. Early childhood diarrhea predicts
impaired school functioning 6-10 years later.
These potential consequences of early childhood
malnourishing and dehydrating diarrheal ill
nesses should not be a great surprise when one
considers the huge importance of early child
hood years in human brain development. It is
then that the major brain growth and synapse
formation occurs, many effects for which it is
difficult if not impossible to compensate later in
life. Thus the potentially huge disability impact
and ultimate societal costs of these early child
hood diarrheal illnesses of poverty are far greater

and more critical a global investment than we
have generally appreciated. Even beyond their
obvious human toll, the diseases of poverty
require an investment (as they are readily pre
vented) that we cannot afford on economic
grounds not to make!
3. Exploding population without good health
Instead of controlling population overgrowth,
poverty is clearly associated with population
overgrowth. This is not just true in small villages
in the tropics, it is true in the United States and
is true in countries across the globe. Only with
major reductions in infant mortality rates do
fertility rates decline, and in every case with
truly improved health (reduced infant mortal
ity), population growth has been controlled—in
essentially all countries (except perhaps China)
voluntarily. We forget that in New York City in
1900, both the population growth and infant
mortality were higher than in Bangladesh or
Nigeria today.
Indeed, in Malthus' own latter writings in
the early 19th century, he noted that if the
capacity for voluntary birth control were ever
possible, it might completely alter his dire pre
dictions. Yet it is his earlier analyses that drive
one of our most dangerous and erroneous mis
conceptions in industrialized Western coun
tries—that poverty and disease necessarily
controls population overgrowth. Precisely the
opposite occurs!
4. Environmental impact of battling growing
health disparity.
The economic and demographic demands of
impaired health and productivity among the
poor in developing areas (along with inefficient
consumption in industrialized areas) is ultimately
one of the greatest drivers of environmental dis
ruption and destruction. Urbanization, atmos
pheric warming, vector spread and disease
control demonstrate numerous bi-directional
effects of health and poverty on the environment
and vice versa.
5. Erosion of our humanity (or leadership)
Finally, the erosion of our humanity as we turn
our backs is probably the greatest cost of all from
the diseases of poverty. What we are forced to do
in our own thinking if we defend a widening
disparity in a shrinking global human family is,
in my view, the most horrific of all outcomes—
we become something less than human. It was
the horror of cholera that drove the sanitary
revolution in the industrialized Western world;
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yet we could not even get simple sugar and salts
to those in need to prevent devastating mortality
in Rwandan refugee camps in the last decade.
One need only study an Indian poem about
"Mother decide; who will go without today? Will
it be Raj who doesn't need it so much, or will it
be Ram, who won't need it so long? Or will it be
Sita, who is a girl, anyway?" or contemplate the
otherwise beautiful self-drawing of a disadvan
taged child with no hands (signifying a subliminal
sense of lacking empowerment) to shudder at the
thought of losing the deepest sense of meaning in
being human.

The "Survival Advantage" of Caring
Given the threats of growing disparity (arguably
making even the nuclear threat pale by compari
son), is it possible that we may be starting to see
the survival advantage of caring for others?
Kenneth Thompson, past director of the Miller
Center of Public Affairs at the University of
Virginia, has lamented that our post Cold War
society has lost its bearings. Perhaps global health
(now an achievable imperative for our survival)
will provide our missing "compass."

so threatens our future: disease, disparity and
disenfranchisement. Addressing the health of
those in greatest need provides not only a com
pass, but also a measuring stick by which we can
effectively proceed. It has now become urgent
that we seriously address the amelioration of the
costly diseases of poverty, disparity and disen
franchisement.
So, what can we do? I like to "think glob
ally and act locally." Built upon the vision that
academic institutions can indeed play a pivotal
role in this crucial endeavor, our new Universitywide Center for Global Health seeks to enhance
our engagement through Scholar and Fellow
exchanges that build sustained collaborations,
and new curricular programs. By engaging stu
dents, faculty and communities in ameliorating
the health of the poor and disenfranchised, we
provide our best chance of hope for the future,
and enrich the meaning of our own lives along
the way.
Public health has been called a "peacemak
ing activity." I would argue that global health is
not only a peacemaking activity but a key sur
vival strategy, that may well determine the con
tinued evolution and improvement—or
extinction—of what we call "civilized" society. •

We Do Not Have Forever to "Get It"
Events of September 11 and since have gen
erated huge concerns about terrorism and
biodefense. Yet, the numerous ways that the
anthrax scares could easily have been much
worse remind us of the needs for preventive (and
not just "reactive") biodefense.
The time has come for us to understand
and ameliorate the root causes of terrorism that
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